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ABSTRACT OF THE DISCLOSURE 
A heating system applied to the surface of an objective 

and/or the surface of a viewing lens to prevent con 
densation on such surface. The heating system is con 
stituted as a heating conductor in the form of a metallic 
layer of ring shape with a narrow radial gap placed 
near the periphery of each surface and out of the optically 
active zone of the lens. 

w-maramilm 

Brief summary of the invention 
This invention relates to an electrical heating System 

for an optical element of an optical instrument and more 
particularly to such a heating system for the viewing 
windows or frontal lenses of optical instruments. 
The use of optical instruments such as telescopes, view 

ing systems, sighting units, etc. in vehicles or aircraft 
often becomes difficult due to the condensation of mois 
ture on the frontal optical element, whereby visibility 
is impaired. Such condensation or fogging occurs. When 
ever the temperature of the optical equipment is lower 
than the dew point temperature of the humid ambient 
atmosphere. In this case, water condenses on the cooler 
surface, for example also on the frontal glass surface, 
or the lens of an optical viewer unit, which is colder 
than the ambient atmosphere. The condensation is usually 
in the form of small water droplets, which produce a 
strong omnidirectional refraction. If the formation of 
droplets is prevented, and the condensation is permitted to 
be deposited in a substantially uniform layer, this will 
impair the visibility to a much lesser degree and the 
observed object remains discernible. However, the pres 
ence of water films of varying thickness on the glass 
surface, which will act as small-angle prisms and also 
refract light, causes distortion of the perceived image. 
Means are known, which will either, as mentioned be 

fore produce a uniform condensation deposit without 
formation of droplets, or effect absorption of moisture 
by the swelling of a plane-parallel layer of water absorb 
ent material. Such means are inclusive of clear-view 
cloths impregnated with ethylene glycol or glycerine for 
the first effect and clear-view windows for gas masks 
provided with a thin, water-swelling layer of gelatin for 
the second effect. These means, however, are employed 
only in arrangements concerned with moisture conden 
sation on the inside of optical elements e.g. auto wind 
shields, gas-mask windows etc. In these cases the moisture 
condensation is caused by the additional supply of water 
vapor to a closed system, or by the increase of water 
vapor concentration inside such a system. For this pur 
pose, the optical equipment is often internally equipped 
with “dry” cartridges, which maintain the water-vapor 
partial pressure at a very low level. 

If, on the other hand, the cause of the condensation is 
produced by a sudden increase of the water vapor pres 
sure together with a temperature rise outside the system, 
or if the temperature of the equipment lies below the 
dew point of the ambient atmosphere, then condensation 
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will occur on the external surfaces. In these cases, the 
aforesaid known means for counteracting the formation 
of water droplets, are of little use because they are sub 
stantially water-soluble and subject to being washed away, 
for example by rain. Moreover, the wiping of the outer 
surfaces of the optical elements under consideration with 
a clear-view cloth very often is not possible or not prac 
tical on account of the nature of the utilization of the 
equipment in question. Moreover, this may leave unde 
sirable wiping traces. 
The present invention is directed to the production of 

an arrangement which will prevent the fogging or cloud 
ing of the external surfaces of emission windows, and 
even assure the drying of moist front viewing surfaces 
of optical equipment. 

According to the invention, water condensation on the 
external optical surfaces is prevented by heating these 
glass elements to a temperature above the dew point of 
the humid ambient atmosphere. This is achieved by a 
heating conductor consisting of an extremely thin metal 
layer which is vapor-deposited, under high vacuum, onto 
the glass or quartz surface in the form of a ring con 
centric with the optical axis. 

In order not to interfere with the optically useful area 
of the equipment or to impair its transmission capabilities 
or its homogeneity, the metal deposit layer is formed as 
a ring of only a few millimeters width, which is inter 
rupted at one location by a narrow radial gap, the ring 
being placed in such a manner, that it concentrically sur 
rounds the optically active zone of the window or lens. 
The heat transmission to the carrier is enhanced by 

increasing the contact surface area between the elec 
trically conductive heating metal layer and the carrier 
material of quartz or glass. For this reason, the metal 
layer is vapor-deposited under high vacuum onto the 
glass or quartz element. 
The gap of the ring is of the order of several milli 

meters width. At this location, the metal surface includes 
radial projections extending to the edge or rim of the 
optical element. Each of these radial projections of the 
ring is connected to one of the terminals of a voltage 
Source. For front surfaces of a certain size, the width, 
thickness and length of the metallic layer, to be deposited 
on the glass by vapor-vacuum techniques, are determined 
experimentally by the realization of the desired heating 
effect with the available voltage supply. The resistance 
necessary for the required heat output is measured during 
the vapor-vacuum treatment, either directly or by means 
of a thermal replica. 

This manner of electrically heating the emission win 
doWS cannot be adapted with the same efficiency to diam 
eters of any size, because the heating of the center zone 
of the front window occurs by heat conduction in the 
glass from the directly heated peripheral regions. On 
account of the temperature gradient between the heated 
periphery and the center region, an increase of the heat 
ing temperature may become necessary as the radius from 
the center to the peripheral heating layer increases. 

Brief description of the drawing 
The sole figure of the drawing is an end elevation view 

of an optical element. 
Detailed description 

In the drawing is seen an optical element having a 
peripheral region 1 whereat a thin metallic layer 3 of 
ring shape has been vapor-deposited under vacuum. The 
layer 3 concentrically Surrounds the optically active area 
2 of the optical element. The metallic ring 3 has a radial 
gap 4 at one location. Two radial projections 5, 15 ex 
tend outwards towards the outer rim of the optical ele 
ment. At their ends, these radial projections are pro 
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vided with connection terminals 6, 16 by means of whic 
the ring is connected in a circuit with a power source. 
The metallic layer 3 can be an adhesion layer of one 

or more base layers with a superimposed resistance layer 
of one or more noble metals. The layer 3 may also be 
an alloy or blend of base and noble metals. The com 
position of such alloys may be the same as that of heating 
resistance wire such as konstantan, manganin or the like. 
An example will next be given of one embodiment of 

a metallic ring layer applied onto an optical element show 
ing the efficacy thereof. 

Example 
A glass element of a diameter of 76 mm. and a thickness 

of 3 mm., was masked in the areas not to be metallized, 
and was subjected to a vapor deposition of an 8 mm. wide 
metallic ring (O.D. 66 mm., I.D. 58 mm.), consisting of 
manganese and gold, until a resistance value of 120 
ohms was attained. The operating voltage of the unit was 
24 volts. With a current flow of 0.2 amp the heat output 
was 4.8 watts at an ambient temperature of 20-22 C. 
and after an initial warmup period of 15-20 minutes, a 
thermally balanced state was attained in which the tem 
perature of the heated ring was 55° C., and that of the 
optically active center region was 45° C. Over a testing 
period of 120 hours, these temperatures remained con 
stant within narrow tolerances which resulted from minor 
variations of the ambient temperature. 
What is claimed is: 
1. A heated optical device comprising a substantially 

flat, transparent circular optical element having spaced 
opposite surfaces and a central, optically active Zone, 
an electrical heating conductor in a form of a thin metal 
lic layer deposited on one of said surfaces of the trans 
parent element for heating thereof, said metallic layer 
being of a ring shape with a narrow radial gap, said ring 
shape layer being disposed in the region of but spaced 
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from the periphery of said optical element and surround 
ing the central, optically active Zone, said ring shape 
layer including radial projections bounding said gap and 
adapted for Serving as connectors to an external voltage 
SOICe. 

2. A device as claimed in claim 1 wherein said layer is 
a vapor-deposit layer formed under high vacuum. 

3. A device as claimed in claim wherein said optical 
element is constituted of glass or quartz. 

4. A device as claimed in claim 1 wherein said layer 
is an adhesion layer of at least one base layer with a 
superimposed resistance layer of at least one noble metal. 

5. A device as claimed in claim 1 wherein said layer 
is an alloy or blend of base and noble metals. 

6. A device as claimed in claim 1 wherein the compo 
sition of said metallic layer is that of alloys for heater 
resistance wire. 

7. A device as claimed in claim 1 wherein said ring 
shape layer is concentric with said optical element, 
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